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Instrumentation 

ÁApplication-specific (manual) instrumentationé 

Å Most robust 

Å Minimal overhead (omp_get_time) 

Å Insensitive to sampling effects 

Å Application-specific knowledge can different based on usage (e.g. different levels of MG)  

Å High effort / large reward 

ÁAuto-instrumentation (TAU, Advisor, Vtune)é 

Å Minimal effort 

Å Integrated visualization 

Å Sampling effects can confuse performance analysis 

Å Using the same function many different ways can confuse analysis 

Å Can have high overhead (Advisor/Vtune) 
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Roofline Model 

Á The Roofline Model is a throughput-

oriented performance modelé 
Å Tracks rates not time 

Å Augmented with Littleôs Law 

 (concurrency = latency*bandwidth)  

Å Independent of ISA and architecture 

 (applies to CPUs, GPUs, Google TPUs1, etcé) 

Á Informs developers which routines are 

underperforming the processorôs 

capabilities == which routines to 

optimize 

3 1Jouppi et al, ñIn-Datacenter Performance Analysis of a Tensor Processing Unitò, ISCA, 2017. 

https://crd.lbl.gov/departments/computer-science/PAR/research/roofline 
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Use by NESAP 

ÁNESAP is the NERSC KNL application readiness project. 

ÁNESAP used Roofline to drive optimization and analysis on KNL 

Å Bound performance expectations (ERT) 

Å Use Vtune to quantify DDR and MCDRAM data movement 

Å Compare KNL data movement to Haswell (sea of private/coherent L2ôs vs. unified L3) 

Å Understand importance of vectorization 

 

Å Doerfer et al., "Applying the Roofline Performance Model to the Intel Xeon Phi Knights 

Landing Processor", Intel Xeon Phi User Group Workshop (IXPUG), June 2016. 

Å Barnes et al. "Evaluating and Optimizing the NERSC Workload on Knights 

Landing", Performance Modeling, Benchmarking and Simulation of High Performance 

Computer Systems (PMBS), November 2016. 
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Roofline for NESAP Codes 
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Intel Advisor 

Intel Advisor is a performance analysis tool 

(evolved from vector advisor) 

 

Background 

Á https://software.intel.com/en-us/intel-advisor-xe 

Á https://software.intel.com/en-us/articles/getting-started-with-

intel-advisor-roofline-feature 

Á https://www.youtube.com/watch?v=h2QEM1HpFgg 

 

Running Advisor on NERSC Systems 

Á http://www.nersc.gov/users/software/performance-and-

debugging-tools/advisor/ 
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